length than 4 in (10 cm) and so a further machine of similar principle but with an 18 inch (45 cm) stroke has now been built.
Compression of the tubes: It was realized early on that adhesion of each of the turns to its neighbours was important in limiting porosity and increasing strength and reducing wall thickness. The grafts are therefore rolled on a flat surface just prior to curing.
Curing the tube: This is accomplished by placing the completed helix on its mandrel in a ventilated hot air oven at 250°C for ten minutes. It is then cooled and can be easily stripped from the metal.
Properties of the grafts: By this method of manufacture a number of properties of the tube are variable: (1) Longitudinal elasticity is increased by increasing the number of threads in a longitudinal direction, that is, steepening the helix. (2) Circumferential elasticity is varied by the number of more circularly disposed turns, that is, flattening the helix. Thereby the resistance to kinking is increased also. (3) Porosity varies with the size and number of the threads and with the degree of compaction during the rolling process.
Our tubes are thirteen times as porous to water as the standard Dacron knitted tube and yet are only slightly more difficult to preclot; this is because the pores are not simple spaces between one layer of threads as in a standard prosthetic but are more in the nature of the spaces in three dimensional lattice.
Theoretical resistance to infection: The filaments of the tubes are homogeneous unlike those of plastic grafts. Because of this monofilament construction, it is reasonable to suppose that infection in the graft wall could be more easily dealt with by the defence mechanisms of the body. Texture of the graft: In consistency and 'feel' the grafts approximate to normal vessels. They can be cut at an angle without unravelling.
Suturing is easy (in contrast with Dacron grafts), the needle resistance being very similar to that of normal arteries; consequently a delicacy of manoeuvre unknown when sewing Dacron is possible.
Kinking of the graft is nonexistent when suitably woven, even on 180 degree bends. Wall thickness can be varied. The wall tension is higher in larger vessels than in smaller at a given blood pressure and it is reasonable to use thinner walled grafts as small vessel replacement and thicker grafts for large vessels.
Pressure testing of the porous silicone rubber tubes was performed on a pulse duplicator at a rate of 65 cycles/minute. It was necessary to make the tubes water-tight and an attempt at this by allowing blood to clot in the interstices by repeated perfusion of the graft by recalcified, outdated human blood, while reducing the leak, did not completely seal the tube. It was hoped that this would not significantly modify the characteristics of the tube.
In animal implantation experiments these tubes have conducted blood satisfactorily in aortic, aorto-iliac and carotid vessels for up to eighteen months. No late aneurysm formation has occurred. Of 10 human implants in the femoropopliteal position for periods up to eight months, 7 are still functioning. The indication for operation in these cases has been rest-pain and gangrene.
The Critically Crushed Chest by Professor John S Robinson MD FFA RCS (University ofBirmingham) This paper is concerned with the dangerous combination of chest injuries associated with mechanical instability, which results from part of a chest wall becoming unstable or flail and being sucked in during inspiration. This type of breathing has been known as paradoxical respiration but what is not recognized is the physiological derangement resulting from this type of respiration; it is this lack of knowledge which has produced some odd forms of treatment based upon the introduction of ironmongery into the chest wall. Basically there are but two conditions which could result from an unstable chest being sucked in during inspiration; the first is that of pendulum air in which the functioning part of the lung is compressed by the flailing chest wall which then moves some of the functional residual capacity of that lung over to the other lung during inspiration.
The pendulum movement of air from an area under a flail segment would be expected to lead to an increase in the physiological dead space because the pendulum air would be equivalent to re-inspiration of expired air. If this old theory of physiological derangement is correct, therefore, one would expect the arterial carbon dioxide level to rise with some fall in arterial oxygen tension. If,-on the other hand, the unstable flail segments were to begin to collapse the underlying lung segment during inspiration then, as soon as the alveolar air spaces are reduced to the diameters of their alveolar ducts, these alveoli become unstable and collapse totally. If this second theory is correct, then the primary physiological derangement in a flail chest would be that initially of inspiratory atelectasis and these unventilated alveoli which are still being perfused with blood will give a venous admixture or shunt effect, because some of the output of the right heart will be shunted past such collapsed alveoli and not be available to pick up any oxygen; this will lead to a gross lowering of arterial oxygen tension, with but little change in the arterial Pco2. Furthermore, if inspiratory atelectasis is allowed to continue, then the atelectasis will become permanent and lead to the well-known consolidated collapsed wet traumatic lung.
If hypoxic patients are given 100% oxygen to breathe then this is known to separate out the contributions due to shunt effects from those due to uneven distribution of inspired gases such as would occur in the pendulum air theory. Using this technique, one would expect, if pendulum air is the main derangement in a flail chest, that the inspiration of 100% oxygen would cause the arterial oxygen tension to rise to nearly that of the inspired mixture (over 500 mmHg). Conversely, if the primary defect is due to atelectasis and shunting of blood past unventilated alveoli then the inspiration of 100% oxygen could not be expected to raise the arterial oxygen tension.
A series of patients who had suffered from flail chest were studied by these techniques and it was shown that all patients had normal arterial carbon dioxide tension but were hypoxic when breathing air. Furthermore, when they spontaneously breathed a 100% oxygen mixture this did not correct this arterial hypoxemia. The gradient for oxygen between the alveolus and the artery remained extremely high, probably due to a shunt effect. However, when these patients were mechanically ventilated it seemed that the atelectasis was overcome and arterial hypoxaemia disappeared, with an enormous decrease in the gradient for oxygen across the alveolus. It seems likely, therefore, that the primary defect might be one of atelectasis.
It was shown that a decision could be made as to the need for ventilatory treatment before the matter becomes clinically and imperatively obvious. If such patients are given 100% oxygen to breathe, and the gradient between alveolus and the arterial blood is over 350 mmHg, then mechanical ventilation should be started because it will surely be needed before the day is out.
A Mitral Valve Prosthesis by L D Abrams MB FRCS (Queen Elizabeth Hospital, Birmingham)
This preliminary communication presents the mitral valve prosthesis I have developed with Joseph Lucas Ltd during the last three years. Made entirely of polypropylene, it consists of an outer ring with an orifice 24 mm in diameter and an outside diameter of 32 mm. Incorporated in the outer edge of the ring is a specially made felt sewing ring with two layers of cloth incorporated so that it cannot tear. Projecting towards the centre of the ring are two slender hooks. These support two hooks attached to the upper surface of the thin saucer-shaped 28 5 mm diameter flap. This flap drops away from the ring for the full length of the hooks and also swings through an angle of approximately 55 degrees. The valve is placed in the heart with the suspension mechanism adjacent to the aortic valve so that the flap opens in the same direction as the aortic cusp of the mitral valve and lies parallel to the ventricular septum. The flap weighs 900 mg so that its inertia is low.
This prosthesis has been used in 16 patients since October 1966. It makes a high-pitched closing click which can be heard most easily about 2 feet from the patients who do not find it objectionable. Three patients have had tachycardia with rates of 190 per minute without any ill effect. Twelve patients have had single valve replacement with 2 deaths. Two patients had mitral and tricuspid valves replaced, both died. Two patients had the mitral valve replaced with this prosthesis and the aortic valve replaced with a Starr prosthesis, one of them having a tricuspid annuloplasty as well. Both remain well. No patient has suffered systemic embolus.
The following paper was also read:
Cerebral Aneurysms Treated with the Help of Circulatory Arrest Mr J M Small
The following films were shown: Gastroplasty Mr J Leigh Collis Abdominal Aneurysmectomy Professor G Slaney and Mr F Ashton
